Since Clostridium kluyveri is an obligate anaerobe, it was surprising to find that enzyme preparations of this organism can utilize atmospheric oxygen as a final hydrogen acceptor (Stadtman and Barker, 1949b) . The large amounts of flavin present in the organism suggested that electron transport to oxygen is carried out via flavin enzymes. Reduction of oxygen by flavin compounds would be expected to result in the production of hydrogen peroxide, but only suggestive evidence for its formation could be provided (Kennedy and Barker, 1951) .
The impetus to reinvestigate the problem of peroxide formation by C. kluyveri was provided by observations made during studies on butyrate oxidation with a dried cell preparation, YE-5A. With this preparation, almost two moles of oxygen were consumed for each mole of butyrate oxidized instead of the anticipated mole for mole relationship. Other indications of formation of a toxic product during butyrate oxidation also were observed.
MATERIALS AND METHODS
Dried cell preparation YE-5A was prepared from cells of C. kluyveri grown in the medium previously described (Stadtman and Barker, 1949a) , but with Na2S204 as reducing agent (35 mg per liter) and containing Difco yeast extract (0.7 g per liter). The cells were harvested and dried essentially as described (Stadtman and Barker, 1949a (Edson, 1935) 
RESULTS
The possibility that the production of H202 was responsible for the peculiarities associated with butyrate oxidation by dried cell preparation YE-5A was tested by studying the rate and products of the reaction in the presence and absence of catalase. In addition, after the reaction had proceeded for some time, catalase was added to the reaction mixtures which had received none initially.
The rates of oxygen uptake with and without catalase are shown in figure 1. In the presence of catalase a rapid rate of butyrate oxidation was maintained, whereas in its absence a break occurred followed by a slow reaction rate. Upon the addition of catalase to the reaction mixture which received none, a gas was evolved. Neither crystalline egg albumin nor boiled catalase affected the rate of butyrate oxidation or caused the liberation of gas when added to a preincubated reaction mixture.
Analysis of the reaction products revealed several differences (table 1) . Only in the presence of catalase could the products of butyrate oxidation be balanced with oxygen consumption. In the absence of catalase, a ,B-keto acid, presumably acetoacetate, accumulated in spite of the presence of large amounts of inorganic orthophosphate.
DISCUSSION
The production of 1202 by a dried cell preparation of the obligate anaerobe, C. kluyveri, during the oxidation of butyrate has been demonstrated. The peroxide is considered to result from the transport of electrons from butyrate and some of its oxidation products to oxygen via flavin enzymes.
The marked inhibition of butyrate oxidation after an initial rapid rate appears to depend upon the accumulation of H202 and its inhibitory action on one or more of the enzymes involved in the metabolism of the fatty acid. Accumulation of a (3-keto acid in the presence of phosphate suggests that the peroxide acts first or mainly on the enzymes involved in acetoacetyl-coenzyme A breakdown, rather than on those catalyzing the conversion of butyrate to the keto acid complex (see Kennedy and Barker, 1951) . As has been pointed out previously (Kennedy and Barker, 1951) , the inability to demonstrate 11202 production with many enzyme preparations of C. kluyveri capable of reducing oxygen strongly suggests that enzyme systems capable of rapidly removing peroxide (peroxidases) are present.
SUMMARY
Evidence is presented for the accumulation of hydrogen peroxide during the oxidation of butyrate by a dried cell preparation of Clodtridium kluyveri. H202 inhibits butyrate oxidation, in part, by interfering with the fission of acetoacetylcoenzyme A.
